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MODE and its Rationale 

An experiment that investigates the nonlinear characteristics of 
two important components of spacecraft 
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Program Objectives 
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Program Objectives (Continued) 
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Science Overview (Truss Structures) 

Gravity effects that alter the modal characteristics of truss structures 
• Gravity loading which scales with: 
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Similar for tensioning wires 


.vity field also alters the modal characteristics (frequency and 
le shapes) of the structure. This effect scales with: 
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Need suspension frequency 1 order of magnitude lower 
than 1 st natural frequency of structure. 

0.1 Hz suspension frequency can be achieved with state- 
of-the-art suspension systems. 


Modelling Approach 
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Characterization of the Nonlinear Components 

• Force transmitted by a nonlinear structural component is: 
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Science Overview (Contained Fluids) 

Major sources of nonlinearities in the dynamics of contained fluids 
1 Potential energy stored in surface tension is a nonlinear function 



Simplified Nonplanar Model 
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Effect scales with the Bond number Bo = 


Convection forces at the free surface 
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Governing Differential Equations 







Typical Ground Test Experimental and 

Predicted Results 
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Experimental Design (Contained Fluids) 

Scaled tanks of prototypical spacecraft fluid containers 
Cylindrical tank with a flat bottom 



Space ‘Engineering %fsearch Center 


Experimental Design (Contained Fluids - Cont.) 
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Progress to Date 
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Progress to Date (Continued) 
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